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Abstract 
This work presents the fabrication and the characterization of a chemoresistor based on titania nanofibers, produced 
by means of the electrospinning technique, with high sensitivity to some gases of relevant interest in fields like 
environment or medical applications, such as NH3 and NO2 without the need to use high temperatures (300-500°C). 
In order to obtain a reasonable sensor conductance and to enhance the sensor response and the signal to noise ratio, 
we have used an ultra violet (about 400 nm) light source to irradiate the titania nanofibers exploiting its 
photoconductivity. Sensor response, in terms of percentage of relative current shift, was about 1.2 % for 125 ppb of 
NO2 and 1.5 % for 110 ppb of NH3. 
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Introduction 
The development of chemical sensors with high sensitivity towards gases of interest for human health 
and environmental safety has led many research groups to study sensors based on nanomaterials [1, 2], 
such as metal oxides materials that should be able to detect gases under ppb level [3]. This result was 
reached exploiting some peculiar characteristics of these structures such as: the high surface to volume 
ratio, the characteristics sensitivity related to phenomena of quasi one-dimensional charge transport, 
increased diffusivity of the gas in the material, with a consequent decrease in response time. However, 
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most of the sensors based on these materials must work at high temperatures to activate the 
physical/chemical interaction processes (300-500°C) [4].  
This characteristic not only reduces their application field, as in the case of use in environments with 
risk of explosion, but increases the production cost related to the integration of the micro heater, which 
must ensures low consumption, small dimensions, high temperatures and long lifetime [5]. 
Experimental and results 
In this work we present a chemoresistor based on titania nanofibers capable of detecting both ammonia 
and nitrogen dioxide at concentrations of ppb level without the employment of an heater. This has been 
achieved by exploiting the photoconduction of TiO2 by irradiating the sensitive material with ultra violet 
(UV) light [6]. The sensor consisted of a transducer with Pt interdigitated electrodes (IDE), a thin 
nanofibrous TiO2 layer as a chemical interactive material and an UV led as shown in the sketch of Fig.1. 
 
Fig. 1: Sensor sketch. Both the sensor and the UV Led were arranged in a suitable package having inlet and outlet for gas 
delivering and 1.5 cm3 of inner volume. The led radiant flux was less than 100 mW 
 
The electrical characteristics of the UV led was: minimum peak wavelength of 384 nm, maximum peak 
wavelength 390 nm. The IDE consisted of 40 pairs of Ti/Pt electrodes with, a gap of 20 um, 120 nm thick 
and of 20 um width, implemented on passivated silicon substrate (SiO2/Si) using a standard 
photolithographic processes. The TiO2 nanofibrous layer was deposited by means of the electrospinning 
technique using a precursor solution by mixing titanium isopropoxide (TiiP) with polyvinylpyrrolidone 
(PVP) in glacial acetic and anhydrous ethanol [7, 8]. After the deposition, the transducer covered by as-
spun nanofibrous layer was annealed under oxygen atmosphere using a thermal ramp up to 550°C. The 
thermal treatment was lasting for four hours in order to remove the PVP and achieve the nanocrystalline 
TiO2 fibers, see Fig. 2. By a XRD analysis (not shown), we have determined that the TiO2 nanofibers had 
a poly-crystalline structures with a grain size ranging from 5 to 40 nm with anatase phase. 
 
 
 
 
 
914   E. Zampetti et al. /  Procedia Engineering  47 ( 2012 )  912 – 915 
Fig 2: SEM image of a TiO2 nanofibrous layer deposited on transducer after the calcination process. The average nanofiber 
diameter was about 60 nm. 
 
The sensor performances were tested by exposing it to various cycles nitrogen-gas target of different 
concentrations of NH3 and NO2. The different mixtures of target gas in a nitrogen carrier were obtained by 
means of a mixing system that used gas cylinders target diluted in nitrogen. The sensors was placed in a 
suitable stainless steel chamber where previously there was fixed the UV LED to ensure a proper 
illumination of the nanofibers layer. All the sensor responses have been recorded measuring the current at 
fixed voltage polarization, VP=5V, by means of Keithley 595 quasi static C/V meter connected to a PC 
unit. The measured current decreased during the gases exposure and the response, in terms of (I–I0)/I0 = 
ΔI/I0 (where I0 was the electrical current under nitrogen flux and under UV illumination), was about 1.2% 
for 125 ppb of NO2 and 1.5% for 110 ppb of NH3 with a LED radiant flux of about 75 mW, see Fig. 3, 4. 
Fig. 3: An example of four cycles of sensor responses under NO2 concentration steps of 125 and 250 ppb in nitrogen carrier 
(flux=200 sccm). Where I0 was the electrical current under nitrogen flux and under UV illumination. 
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Fig. 4: An example of four cycles of sensor responses under NH3 concentration step of 110 and 275 ppb in nitrogen carrier 
(flux=200 sccm). Where I0 was the electrical current under nitrogen flux and under UV illumination. 
 
Conclusions 
A chemoresistor based on titania nanofibres produced by electrospinning process has been fabricated  
and tested under conditions of continuous irradiation with UV light at different NO2 and NH3. C 
concentrations. The sensor responses, in terms of relative variation of current, were of the order of 1.2% 
for 125 ppb of NO2 and 1.5% for 110 ppb of NH3, respectively. All measurements were carried out using 
a consumer LED as a UV source and with a maximum radiant flux of about 75 mW. 
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